The lysis effect of bull spermatozoa on gelatin substrate film methodical investigations.
Proteolytic activity in the acrosomes of ejaculated bull spermatozoa was demonstrated using an autoradiographic film as a gelatin substrate. Incubation of the spermgelatin adducts at +37 degrees C and 94% humidity, which was kept constant by ventilating an incubator with water-saturated compressed air, yielded reproducible results. Gelatin depolymerisation started adjacent to the posterior segment of the acrosome within 30 to 60 s after application of individual spermatozoa to the substrate membrane and, finally, increased to a white circular digestion area enveloping the entire sperm head. The observed gelatinolysis seems to be mainly caused by acrosin, the trypsin-like acrosomal proteinase. This conclusion is supported by the positive correlation (r = +0.83, P is less than or equal to 0.01) found between the mean values of the lysis areas of individual spermatozoa on gelatin films and the acrosin activity of the sperm population measured with Bz-Arg-OEt as substrate after acidic extraction of the spermatozoa. In addition, prior saturation of the substrate layers with acrosin inhibitor (SSPI-I, II) from boar seminal plasma prevented the lysis reaction. Extraction of acrosin from the spermatozoa before application to the gelatin membranes resulted in a complete loss of any proteolytic activity. If spermatozoa were stored for 4 to 6 days at +4 degrees C or -20 degrees C in Tris buffer and afterwards applied to the substrate layer, lysis areas of individual spermatozoa differed markedly. Spermatozoa from undiluted ejaculated frozen at -20 degrees C showed no proteolytic effect on gelatin films. In general, there was a high correlation (r = +0.83, P is less than or equal 0.01) between the number of "living cells" characterized by live-dead staining and the percentage of spermatozoa active on the substrate membranes.